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(54) Earth drilling bit 

(57) A rock bit 1 1 used for drilling 
with air as the circulating fluid 
includes a centrifugal separator to 
filter liquid and other contaminants 
from the air diverted to the bit 
bearings. The filter generates a fluid 
vortex with radial vanes 39, each 
having plural pitches, located within 



the shank 1 3 of the bit Bearing 
coolant passages 1 7, located beneath 
the separator, receive filtered air from 
a central, filtered air location. The 
vortex centrifugally forces the water 
and other contaminants outwardly 
and thence into nozzle passages 1 9 
that direct fluid toward the bottom of 
the borehole. 
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SPECIFICATION 

Centrifugal water-air separation in earth drilling 
bits 

This invention relates to earth drilling with rock 
5 bits that utilize air as the circulating fluid, and 
especially to filtering means used to provide 
filtered air to the bearings of such bits. 

Some earth drilling systems use air to cool the 
bit and carry earth cuttings from the bottom of the 
1 0 hole to the surface. Water is often injected into the 
air pumped to the bit. A variety of apparatus and 
methods have been previously suggested for 
separating the water from the air pumped to the 
rock bits to isolate the bearings from detrimental 
1 5 water while permitting filtered air to cool the 
bearings. 

The U.S. patent 3,094,1 75 discloses the use of 
a centrifugal separator with a spiralled flight or 
flange in pursuit of the above objects. A similar 
20 separator is disclosed in the U.S. patent 

2,329,745 to sepatate grit from the liquid often 
circulated in oil and gas well drilling. Another 
spiralled centrifugal separator is disclosed in the 
U.S. patent 3,788,408. 

The use of individual tubes, sometimes 
combined with a diffuser, has been previously 
disclosed as for example in the above U.S. patent 
3,788,408. Radial vane separators have been 
used in other arts. Air has been cleaned by one 
such separator for the carburetor intakes of 
tractors to minimize the induction of dust and 
other contaminants into engines. 

A liquid-air separator having radial vanes is 
used above the bearing air coolant passages of a 
rock bit to generate a vortex that centrifugally 
throws water and other contaminants outwardly. 
The air coolant passages leading to the bearing of 
the bit are located within the resulting centrally 
located clean air region while water flows into 
nozzle passages and to the bottom of the 
borehole. In the preferred embodiment the vanes 
each have differing inner and outer pitches relative 
to the direction of flow. This radial vane, vortex 
generator has been found to be a highly efficient 
filtering means when used in a rock bit. The above 
as well as additional objects, features and 
advantages of the invention will become appatent 
in the following detailed description of a preferred 
embodiment shown in the drawings, wherein: 

Fig. 1 is a fragmentary perspective view, 
partially in longitudinal section, of a rock bit 
having the vortex ait; filtering system of the 
present Invention^-" ^ , 

Fig. 2 is a top view of the filter showrrlri Fig. 1 V. 
Fig. 3 and 4 are cross-sectional views as seen 
looking respectively along the lines III — III and 
IV— IV of Fig. 2. 

The numeral 1 1 in the drawings designates a 
rock bit having a threaded shank end 1 3 to which 
Is attached a drill pipe or member (not shown) 1 " 
connected with a drilling machine (not shown) on 
the surface of the earth to rotate the pipe and bit. 
The shank end is hollow at 1 5 and connected with 
bearing coolant passages 1 7, nozzle passages 1 9 
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and nozzle 20. An open ended tube 2 1 is partially 
inserted and sealed in the upper end of each 
bearing coolant passage 1 7. 

The bit body also has a lower, drill cutter end 
23 to which is rotatably secured at least one but 
usually three rock cutters 25 of one of the many 
prior art types. Bearing means 27, here a 
combination of friction and anti-friction bearings, 
are used between the bit body and cutters. A 
welded plug 29 with air passages and additional 
bearing coolant passages 31 permit cooling air 
flow teethe bearing means. 

There is located in the hollow end 1 5 of the 
shank 1 3 a support ring 33 positioned in a mating 
recess 35 and secured by a removable resilient 
(snap) ring 37. A plurality of radial and fixed vanes 
39 extend at pitch angles alpha {a) and beta (/3) 
(see Figs. 2, 3 and 4) between the interior of 
support ring 33 and the center support 41. Each 
vane 39 has an outer portion 43 and an inner 
portion 45 with differing pitches a and /J, the 
larger pitch being near the support ring 33. A set 
screw 47 is used to engage a mating hole (not 
shown) inside the hollow inside of the shank 1 5 to 
prevent rotation of the vanes. 

A separator of the above configuration was 
inserted in a 31,125 cm diameter '"Hughes" 
HH99 type blast hole rock bit A first recess was 
bored to a diameter of about 8,9 cm and to a 
length of about 1 1 , 75 cm below the top of the 
shank 1 3. This minimizes distortion of flow due to 
the presence of surface irregularities that 
otherwise might be inside the shank. The support 
ring 33 and separator were inserted into the 
recess 35 and retained against linear movement 
by snap ring 37. Radial movement was prevented 
by screwing the set screw 47 into a mating hole 
(not shown) in the bit shank. 

In operation air and injected water are pumped 
from the surface machinery through the pipe and 
into the bit 1 1 . The fixed vanes generate a vortex 
that centrifugally forces water particles and other 
contaminants outward into the hollow portion of 
the shank and into the nozzle passage 1 9. Clean 
air is received in the opened ends of the tubes 2 1 
and is fed to the bearing coolant passages 1 7. 

The separator achieved substantially one 
hundred percent separation of visible water from 
the air in a laboratory test during which 36820 
liters per minute of water was pumped over a five 
minute time interval through the bit and separator. 
The support ring 33>iad an outside diameter of 

0,47^cm;,and a f 
deptj^of 2,54.c;^ : 

1 #0 crn In width, 0;i 59 cm thick with pitch * 
angles.a and p of 40 and 30 degrees respectively. 

The tubes 2 1 had open ends located a distance 
of 4,44 cm below the separator, an outside 
diameter of 2,06 cm and an inside diameter of 
about 1,90 cm. 

While the Invention has been described In only 
one of its forms, it should be apparent to those 
skilled in the art that it Is not so limited, but Is 
subject to various changes and modifications 
without departing from the spirit or scope therof . 
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The separator may be used in a sub located above 
the bit rather than inside the shank of the brt 
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^ CLAIMS ^ 

It - ; ^il ■ Ai^ckfatfor ayr drilling, with an improved 

a rock cuttf^ecured rotatably to theWl^utter^ 

bearing means between the cutter and bit body; - 
a bearing coolant passage communicating with' 
the hollow shank end of the bit body and the 
bearing means; 

a nozzle passage between the hollow shank end 
and the cutter end of the bit body; 
a support ring adapted to fit within the hollow 
shank end of the bit body above the nozzle 
passage; 

a plurality of radially oriented vanes extending 
inwardly from the support ring. 

2. A rock bit for air drilling, with an improved 
filtering system to provide filtered air to the bit 
bearings, said bit comprising: 

a bit body having a drill cutter end and a hollow 
shank end for connection to a rotatable drill pipe; 
a rock cutter secured rotatably to the drill cutter ' 
end; 

bearing means between the cutter and bit body; 
30 a bearing coolant passage communicating with' 
the hollow shank end of the bit body and the 
bearing means; 

a nozzle passage between the hollow shank end 
and the cutter end of the bit body; 
35 a support ring adapted to fit within the hollow 
shank end of the bit body above the nozzle 
passage; 

a plurality of radial vanes having their outer ends 
secured to the support ring; and 
a center support means to secure the inner ends of. 
the radial vanes. 

3. A rock bit for air drilling, with an improved 
filtering system to provide filtered air to the bit 
bearings, said bit comprising: 

a bit body having a drill cutter end and a hollow 
shank end for connection to a rotatable drill pipe- 
a rock cutter secured rotatably to the drill cutter ' 
and; 

bearing means between the cutter and bit body 
w a bearing coolant passage communicating with' 
the hollow shank end of the bit body and the 
bearing means; 

a nozzle passage between the hollow shank end 
and the cutter end of the bit body; 
support means adapted to fit within the hollow 
shank end of the bit body above the nozzle 
passage; 

a plurality of transverse vanes extending inwardly 
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from the support means; and 
6(? Jnner^support means to secure the inner ends of 
' theradlal vanes ? ; miMWffi^ . - 
4. For use with apparatus for earthcWIIIng 
P^^fd with means to separate air and Water in 
■ ;^the fluid pumpe d to a rockblt, the appSra&l f 
.6^^comDrislng?H 

f ^ a Pl&yp f yanesi^ndlng SpSfw! . 
70 support means to generate with the vanes a fluid 
. . y^exthat separates with centrifugal force the 
water from the air. ^ 

5 - For u «e with rock bit for air drilling, having a bit 
body having a drill cutter end and a hollow shank 
75 end for connection to a rotatable drill pipe, a rock 
cutter secured rotatably to the drill cutter end, 
bearing means between the cutter and bit body, a 
bearing coolant passage communicating with the 
hollow shank end of the bit body and the bearing 
means, a nozzle passage between the hollow 
shank end and the cutter end of the bit body, the 
improvement comprising; 

a support ring adapted to fit within the hollow 
shank end of the bit body above the nozzle 
passage; 

a plurality of radial vanes having their outer ends 
secured to the support ring; 

a connector means to secure the inner ends of the 
radial vanes; and 

the outermost end of each vane having a selected 
pitch and the inner end of each vane having a 
greater pitch. 

6. For use with rock bit for air drilling, having a 
bit body having a drill cutter end and a hollow 
shank end for connection to a rotatable drill pipe, a 
rock cutter secured rotatably to the drill cutter 
end, bearing means between the cutter and bit 
body, a bearing coolant passage communicating 
with the hollow shank end of the bit body and the 
bearing means, a nozzle passage between the 
hollow shank end and the cutter end of the bit 
body, the improvement comprising: 

a receptacle within the hollow shank end of the 
bit body above the nozzle passage; 
a plurality of radial vanes transverse of the 
receptacle; and 

connector means to secure the generally radial 
vanes. 

7. The apparatus of Claim 6 wherein the inner 
ends of said vanes reside at one angle and the 
outer ends reside at another angle. 

8. The apparatus of Claim 7 the angle of the 
inner ends is about 30 degrees relative to a plane 
perpendicular to the separator central axis and the 
outer end is at an angle of about 40 degrees. 

9. The apparatus substantially as hereinbefore 
described with reference to and as illustrated in 
the accompanying drawings. 
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